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(54) Abstract Title 

Photodynamic therapy of pituitary tumours 

(57) A device for use in the photodynamic therapy of pituitary tumours, comprising a flexible catheter 1, an 
optical fibre 9 extending through the catheter 1 from a laser, the fibre 9 terminating at a position a small ' 
distance beyond the open end 3 of the catheter, a balloon 7 closing the said open end 3 of the catheter 1 and 
enclosing the end of the optical fibre 9, means 6 extending through the catheter 1 for supplying liquid for 
inflating the balloon 7, and at least one detector fibre 10 extending through the catheter 1 and emerging 
therefrom at a position spaced from the said end of the catheter 1 in such a manner as to rest against the 
external surface of the inflated balloon 7, the or each detector fibre 10 being connected to detector means 
arranged to control the quantity of energy delivered by the laser. 
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DEVICE FOR PHOTODYNAMIC THERAPY OF PITUITARY 

TUMOURS 

Field of the Invention 

This invention relates to a device for use in the photodjoiamic ther- 
5 apy of pituitary tumours and the like. 
Background to the Invention 

Photodynamic therapy of brain tumours has been practised using 
an irradiator in which laser Ught from an optical fibre is diffused by 
means of a balloon inflated with, for example, a lipid solution. The bal- 

10 loon is mounted on the end of a tube of approximately 1.5 cm diameter, 
and is located in the cavity from which tumour tissue has been surgically 
removed, and inflated to a volume corresponding to that of the removed 
tissue. The optical fibre is then introduced into the balloon, and laser 
light is passed down the fibre for a time calculated according to the bal- 

15 loon volume and the output of the laser, determined by a power meter 
built in to the laser. The light output from the fibre is not directly meas- 
ured prior to use, since this would compromise sterility, but it is checked 
inmiediately after the treatment by placing the end of the fibre into a cali- 
brated integrating sphere photodetector, the resultant reading being used 

20 to determine the actual delivered light exposure. 

This technique is not applicable to tumours of the pituitary gland, 
however, because it is insufficiently precise; damage to the surrounding 
brain tissue could prove fatal to the patient. The present invention seeks 
to provide a device which can be used safely and effectively in the photody- 

25 namic therapy of pituitary tumours. 
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Suxnmary of the Invention 

According to the invention, there is provided a device for use in the 
photodynamic therapy of pituitary tumours, comprising a flexible cathe- 
ter, an optical fibre extending through the catheter from a laser, the fibre 
5 terminating at a position a small distance beyond the open end of the 
catheter remote from the laser, a balloon closing the said open end of the 
catheter and enclosing the end of the optical fibre, means extending 
through the catheter for supplying liquid for inflating the balloon to a pre- 
determined volume, and at least one detector fibre extending through the 
10 catheter and emerging therefrom at a position spaced from the said end of 
the catheter in such a manner as to rest against the external surface of 
the inflated balloon, the or each detector fibre being connected to detector 
means arranged to control the quantity of energy delivered by the laser. 

Preferably, three detector fibres are used, arranged so as to be equi- 
15 spaced on the surface of the balloon. Means may be provided to hold the 
detector fibre or fibres in contact with the surface of the balloon, for exam- 
ple an elastic ring surrounding the catheter and the fibre or fibres adja- 
cent to the said end. 

The detector means may be arranged to control the length of opera- 
20 tion of the laser, terminating its operation when the amount of light meas- 
ured reaches a predetermined dose. Alternatively, the power of the laser 
will be increased or decreased according to the intensity measured by the 
detectors, in order to give the required dose over a predetermined period. 
The output of the three detector fibres may be averaged by the detector 
25 means. 
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The liquid supplied to inflate the balloon is suitably a soybean oil 
emulsion, for example that available commercially under the Trade Mark 
INTRALIPID. A 0.25% concentration of the INTRALIPID material in 
water is sufficient. 

5 A typical level of irradiation delivered by the device of the invention 

is 75 mWcm"^ for 1000 seconds, giving a dose of 75 Joiiles cm"^ of energy. 
The laser is suitably an argon-dye laser generating red light at a wave- 
length of 630nm. 

Brief Description of the Drawings 
10 In the drawings, which illustrate an exemplary embodiment of the 

invention: 

Figure 1 is a truncated longitudinal section of the device; 

Figure 2 is an end view of the device showing the balloon inflated; 

Figure 3 is an enlarged view of the tip of the opticsd fibre delivering 
15 the laser energsr; and 

Figure 4 is an enlarged view of the tip of one of the detector fibres. 
Detailed Description of the Illustrated Embodiment 

Referring first to Figure 1, the device comprises a catheter 1 con- 
sisting of a flexible elongate tube formed from poly (vinyl chloride), open 
20 at each end and with a series of three equi-spaced ^ertures 2 adjacent to 
the remote end 3 of the catheter which is inserted into the patient in use. 
At the other end 4 of the catheter, an inlet 5 is provided for introduction of 
liqxiid into a flexible pipe 6 which extends through the catheter and opens 
at the remote end 3 thereof. 
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The remote end 3 has a latex rubber balloon 7 fixed over it, and a 
seal 8 blocking it, the flexible pipe 6 passing through the seal 8 so as to be 
able to deliver liquid into the balloon to inflate it. 

An optical fibre 9, described hereinafter in more detail with refer- 
5 ence to Figure 3, passes through the length of the catheter 1 and through 
the seal 8, the free end of the fibre 9 being located at a position corre- 
sponding substantially to the centre of the balloon when inflated. At its 
other end, the fibre is coupled to an argon-dye laser (not shown). 

Three additional optical fibres 10 also pass through the length of 
10 the catheter 1, emerging through respective ones of the three apertures 2 
to rest against, and optically couple with, the surface of the inflated bal- 
loon 7 at three points equally spaced around its circumference. The three 
fibres 10 are connected at their other ends to a detector which can meas- 
ure the average light output received by the three fibres 10 to monitor the 
15 delivery of energy at the balloon's surface. An elastic ring 11 passes 
around the three fibres 10 afler they have emerged firom the catheter 1 to 
hold the fibres against the catheter, so that they press against the inflated 
surface of the balloon. Figure 2 illustrates the disposition of the ends of 
the fibres 10 around the surface of the inflated balloon 7. 
20 Figure 3 illustrates the configuration of the end of the optical fibre 9 

within the balloon. The fibre 9 is formed of glass, with a plastics sheath 
12 over it. The sheath 12 is stripped away for a short distance at the end 
of the fibre, and a plastics diffusing tip 13 is fitted on to the stripped end 
by heat-shrinking. The tip 13 serves to spread the laser light, which is 
25 then diffused fiirther within the liquid in the balloon (0.25% INTRALIPID 
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soybean emulsion) so as to illuminate as evenly as possible the surface of 
the balloon 7. 

Figure 4 shows the end of one of the detector fibres 10. The fibre 10 
has a similar construction to the laser fibre 9, being plastics sheathed 
5 glass, but will typically be of smaller diameter than the laser fibre 9. The 
sheath 14 is stripped back from the glass fibre 15 for a short distance suf- 
ficient to allow the bare glass to rest of the surface of the inflated balloon 7 
so that light within the balloon is coupled into the fibre for transmission 
back to the detector. 

10 The device is employed in photod3rnamic therapy following surgery 

for the treatment of pituitary tumours. PHOTOFRIN (Trade Mark), a 
proprietary mixture of haemaporphyrins, is injected intravenously at a 
rate of 2mg kg*^ body weight 48 hours before transphenoidal hypophysec- 
tomy. The PHOTOFRIN material concentrates in tumour cells and is 

15 activated by exposvire to light of the appropriate wavelength to produce 
tumour killing effects. Normal cells are protected from this effect because 
they do not normally concentrate the material. 

Immediately following surgery, the tumour bed is illuminated by 
the device with 630nm laser light to activate the PHOTOFRIN material in 

20 the timiour cells, destro3dng them. The detector fibres 10 are forced into 
contact with the target tissue when the balloon is inflated by introduction 
of the INTRALIPID emulsion, allowing continuous monitoring of the 
intra-cavity fluence rate. The detector at the external end of the catheter 
receives the light conveyed by the detector fibres 10 and averages the 

25 three fibres* output to give a measure of the light being received by the 
tumour cells, altering the output of the laser to ensure that the precise 



dose of energy is delivered to the target tissue. Typically, a dose of 75 
Joules cm"^ is appropriate. Becaxise of the precise control of the amount of 
light delivered to the cavity, the risk of damage to the sensitive surround- 
ing tissue is minimised. 



Claims 

1. A device for use in the photodjrnamic therapy of pituitary 
tumours, comprising a flexible catheter, an optical fibre 
extending through the catheter from a laser, the fibre 
terminating at a position a small distance beyond the open end 
of the catheter remote from the laser, a balloon closing the said 
open end of the catheter and enclosing the end of the optical 
fibre, means extending through the catheter for supplying liquid 
for inflating the balloon to a predetermined volume, and at least 
one detector fibre extending through the catheter and emerging 
therefrom at a position spaced from the said end of the catheter 
in such a manner as to rest against the external surface of the 
inflated balloon, the or each detector fibre being connected to 
detector me£uis arranged to control the quantity of energy 
delivered by the laser. 

2. A device according to Cladm 1, wherein three detector fibres are 
used, arranged so as to be equi-spaced on the surface of the 
balloon. 

3. A device according to Claim 1 or 2, wherein means are provided 
to hold the detector fibre or fibres in contact with the surface of 
the balloon. 

4. A device according to Claim 3, wherein the said means comprises 
an elastic ring surrounding the catheter and the fibre or fibres 
adjacent to the said end. 

5. A device according to any preceding claim, wherein the detector 
means are arranged to control the length of operation of the 



laser, terminating its operation when the amount of light 
measured reaches a predetermined dose. 

6. A device according to any of Claims 1 to 4, wherein the power of 
the laser is increased or decreased according to the intensity 
measured by the detectors, in order to give the required dose 
over a predetermined period. 

7. A device according to Claim 6, wherein the output of the three 
detector fibres is averaged by the detector means. 

8. A device according to any preceding claim, wherein the liquid 
supplied to inflate the balloon is a soybean oil emxilsion. 

9. A device according to any preceding claim, wherein the laser is 
an argon-dye laser generating red light at a wavelength of 
630nm. 

10. A device for use in the phototherapy of pituitary tumours 
substantially as described with reference to, or as shown in, the 
drawings. 
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